30                                      LECTURE  IV.
treated alike. We may here confine ourselves to the case of an hyperboloid of one sheet with four distinct lines of each set. These lines divide the surface into 16 regions. Shading the alternate regions as in the figure, and regarding the shaded regions as double, the unshaded regions being disregarded, we have a surface consisting of eight separate closed portions hanging together only at the points of intersection of the lines; and this is a Kummer surface with 16 real double points. Rohn's researches on the Kummer surface will be found in the Math. Annalen, Vol. 18 (1881);* his more general investigations on quartic surfaces, ib., Vol. 29 (1887).!
There is still another mode of dealing with the shape of curves (not of surfaces), viz. by means of the theory of Riemann. The first problem that here presents itself is to establish the connection between a plane curve and a Riemann surface, as I have done in Vol. 7 of the Math. Annalen (1874)4 Let us consider a cubic curve; its deficiency is /=i. Now it is well known that in Riemann's theory this deficiency is a measure of the connectivity of the corresponding Riemann surface, which, therefore, in the present case, must be that of a torus, or anchor-ring. The question then arises: what has the anchor-ring to do with the cubic curve ? The connection will best be understood by considering the curve of the third class whose shape is represented in Fig. 5. It is easy to see that of the three tangents that can be drawn to this curve from any point in its plane, all three will be real if the point be selected outside the oval branch, or inside the triangular branch ; but that only one of the three tangents will be real for any point in the shaded region, while the other two tangents are imaginary. As
* Die verschiedenen Gestalten der Kummer'schen Flache, pp. 99-159. f Die Flachen vierter Ordnung hinsichtlich ihrer Knotenpunkte und ihrer Ge~ staltung, pp. 81-96.                                                                                                                        f
J Ueber eine neue Art der Riemann^ schen Flachen> pp. 558-566.meaning of the terms "solution," "general solution," "c< plete solution," "singular solution," introduced by Lagraj and Monge, is brought out with much greater clearness.
